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No. 2098009. Abstract 

The invention at hand falls into the field of ophthalmology, or more precisely methods of 
identifying indications for the treatment of the optic nerve during its partial atrophy. The essence 
of this invention consists of determining electric lability, foveate photosensitivity, the area of 
visual field scotomas, and the optic nerve head depth range, then reaching a conclusion 
concerning the advisability of electrostimulation if electric lability is more than 21 hertz (Hz), 
foveate photosensitivity is more than 18 decibels (dB), the area of absolute scotomas is less than 
40%, and the depth range is more than 0.6 millimeters (mm). 



No. 2098009. Description 

The invention at hand falls into the field of medicine, or more precisely ophthalmology, as well 
as the videoophthalmographic and electrophysiological assessment of the topography of the 
intrabulbar portion of the optic nerve, and can be used to identify indications for the treatment of 
partial optic nerve atrophy using the electrostimulation technique during the reversible phase of 
this disorder. 

A method of identifying indications for the treatment of partial optic nerve atrophy already exists 
by means of a visual field examination using the computer perimetry technique and the computer 
tomography of the head. 

However, existing methods record a large number of parameter that can be interpreted 
differently, especially during the early reversible phase of this disorder, when the treatment of 
the optic nerve via electrostimulation is particularly promising. 

The objective of the invention at hand consists of identifying indications for the 
electrostimulation of patients with partial optic nerve atrophy by means of the 
videoophthalmographic and electrophysiological assessment of the topography of the intrabulbar 
portion of the optic nerve, which makes it possible to enhance the effectiveness of treatment. 

The technical result that is achieved when this invention is put to use consists of the 
enhancement of diagnostic accuracy prior to treatment. 

This technical result is achieved by virtue of the fact that the depth range, electric lability, 
foveate photosensitivity, and dynamic visual field are determined prior to treatment, with a 
conclusion being reached concerning the functional integrity of the nerve tissue and the 
promising nature of electrostimulation if electric lability is greater than 21 Hz, foveate 
photosensitivity is more than 18 dB, the number of absolute defects in the visual field is less than 
40%, and the optic nerve head depth range is more than 0.6 mm. 

The subject method is carried out as follows. 

The optic nerve head depth range is determined by the videoophthalmographic technique on an 
Optic Nerve Head Analyzer (ONHA) Plus from the Rodenstock firm in the Federal Republic of 
Germany (FRG). 

Examination Performance Procedure. Filming is carried out in a darkened room. The patient is 
examined in the sitting position, with the chin and forehead against a headrest. The patient's 
gaze is directed toward a special flashing dot, the position of which is controlled by the operator 
in order to obtain an image of the optic nerve disk on the monitor screen. The filming and 
recording of eye fundus stereopairs of the 1 st eye take roughly 4 minutes (min), after which it is 
not necessary for the patient to be present. The operator then ensues [the stereopair images are 
compared and the borders of the optic nerve (ON) disk are marked] for 10-15 min, followed by 
70 min of computer processing. The necessary conditions for filming are: a pupil width of not 



less than 5 mm and the transparency of the eye media. The examination results are not 
dependent upon the subjective influence of the patient or the physician. 

Computer perimetry was performed using the "Visual Field Analyzer" of the Humphrey firm 
(US). Based on a standard program, the foveate photosensitivity threshold level was determined 
(in decibels) and a qualitative-quantitative assessment was made of the photosensitivity of 120 
visual field sections located within limits of 60° from the center. 

The "Phosphene Tester" produced by the Eye Microsurgery IRTC was used to determine electric 
lability. 

The use of the proposed method makes it possible to assessment the condition of optic nerve 
head topography in the presence of partial atrophy prior to the suggested treatment and to make a 
reliable prediction of visual acuity and visual field restoration following electrostimulation. The 
proposed method does not have any counterindications. 

The value of the proposed method is confirmed by clinical examples. 

Example 1. Patient K., 66 years of age. Diagnosis: partial optic nerve atrophy of vascular 
origin in the right eye. The eye was static. The anterior segment was unchanged. During 
ophthalmoscopy, the optic nerve disk was pale and the contours were distinct. According to 
computer perimetry data, there were multiple scotomas in the visual field that comprised 20% of 
its area, which is less than 40%. Foveate photosensitivity was 26 dB; i.e., more than 18 dB. 
Electric lability was 31 Hz, which is more than 21 Hz. The depth range was 0.98 mm, which is 
more than 0.6 mm. 

A diagnosis performed using the proposed method made it possible to reach the conclusion that 
electrostimulation was advisable, with a positive functional result. Visual acuity after treatment 
was increased to 0.6 with correction and scotoma area was decrease to 22% of the initial level. 

Example 2. Patient A., 34 years of age: Diagnosis: partial optic nerve atrophy of the left eye, 
toxic. 

During ophthalmoscopy, the optic nerve disk was pale and the borders were distinct. During 
computer perimetry, the area of the absolute scotomas cover 76 of the 120 points examined; that 
is, more than 40%. The depth range was 0.58 mm; i.e., less than 0.6 mm. Electric lability was 
15 Hz, which is lower than 21 Hz. Foveate photosensitivity was 12 dB, which is less than 1 8 dB. 

The diagnosis performed using the proposed method made it possible to reach the conclusion 
that electrostimulation was inadvisable. 



No. 2098009. Formula 



This method of identifying indications for the electrostimulation of the optic nerve in the 
presence of its partial atrophy, which includes the determination of the anatomical and 
physiological characteristics of the optic nerve head, is distinctive in that electric lability, foveate 
photosensitivity, the area of scotomas in the visual field, and the optic nerve head depth range are 
determined. If electric lability is more than 21 Hz, foveate photosensitivity is greater than 18 dB, 
the area of absolute scotomas is less than 40%, and the depth range is more than 0.6 mm, a 
conclusion is reached that electrostimulation is advisable. 
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N22098009. Pe4>epaT 



H3o6peTeHne othocmtch k o^TanbMonornn, a MMeHHO k cnoco6aM 
onpeaeneHMfl noKa3aHMM k jieMeHnio m3ctmmhom aTpocfemi 3pnTenbHoro 
HepBa npn ero MacrviMHoft aTpocfeHM. Cyu4Hocrb M3o6peTeHvm 
3aK/iK)HaeTCfl b tom, mto onpefxenmr sneiopuMecKyK) na6i4/ibHOCTb, 
4)OBeaxibHy»o cBeTOMyBCTBirrenbHocTb, nnomaAb ckotom b none 3peHwi, 
AMana30H rny6nHw tojiobkm 3pnTe/ibHoro Hepsa, m npw 3/ieKTpnMecKOM 
na6nnbHOCTM donee 21 ru, 4>OBea/ibHOM cBeTOMyBCTBHTenbHOCTM 6o/iee 
18 aB, nnoujaAH a6co/iK)THbix ckotom wieHee 40%, Awana30He my6nHbi 
6onee 0,6 mm, Renam bwboa o ue/iecoo6pa3HOcrw aneicrpocTviMynflUMM. 
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qOKYMEHT 



b KOHeu 



B K0D3HHV 



N°2098009. OnwcaHne 

H3o6peTeHne othochtca k MeAnuviHe, a nwieHHO k o^Ta/ibMO/iomii, 
BMAeooct>TanbMorpa(^HMecKOM w 3neKTpo<t)M3MOJioroMecKoii dUemce 
TonorpacJwM MHTpa6y/ib6apHOM Macro 3pnTenbHoro HepBa, w mom&t 6tm> 
ncno/ib30BaHO A"* onpeAe/ieHMfl noKa3aHww k neMeHMio m3Ctwmhom 
arpotyvM 3pnTe/ibHoro HepBa MeTOAOM sneinpocTHMynflUMH Ha 
o6paTMMOM cranm 3a6oneBaHMfl. 

H3BecreH cnoco6 onpeAeneHH* noKa3aHMM k nevenvwo MacroMHOw 
aTpocjww 3pMTe/ibHoro HepBa nyreM Mcc/ieAOBaHWfl no/ifl 3peHna 
MeTOAOM KOMnbioTepHoft nepwMeTpnn w KOMnbioTepHOfi TOMorpac|>Mii 
ro/ioBbi. 

Oah3ko yK33aHHbie cnoco6bt pemcrpnpyK)T 6onbtuoe KonwMecrBO 
noKa3aTenefi, KOTopbie Moryr TpaicroBaTbCfl no-pa3HOMy, oco6eHHO b 
paHHeti oSpaTMMOM cTaA^n 3a6oneBaHWfl, KorAa neneHMe 
aneicrpocTiiMynflMMefi 3pi/rreJibHoro HepBa oco6eHHO nepcneinvBHO. 

3aAa4etf M3o6peTeHna mnaejcn onpeAeneHMe noKa3aHMii 
aneiapocTHMynHUMM nauneHTOB c MacroMHofi aTpocfweii 3pMTenbHoro 
HepBa nyTeM BKAeoo(J>TanbMorpacJ>iiMecKoii m 3neiapocJ)M3MOJiorMMecKoii 
oqeHKM Tonorpa4)MM HHTpa6ynb6apH0ii Macro 3pwTe/ibHoro HepBa, mto 
no3Bon«eT noBbicnTb 34>4)eicrMBH0CTb neneHMfl. 

TexHMMecKUM pe3yjibTaTOM, AocroraeMbiM npn Mcno/ib30BaHHn 
M3o6peTeHMfl, ABrifleTCfl noBbiujeHne tomhocth AHamocroKM ao neMeHM*. 

TexHMMecKnw pe3ynbTaT AOcroraeTca TeM, mto ao neveum onpeAe/iniOT 
AMana30H rny6nHbi, sneiapHMecKyK) na6nnbHOCTb, 4>OBearibHyK) 
cBeTOMy BCTBMTenbHOCTb ( none 3peHvm b AHHaMMKe w npn 3JieiCTpMHeCKOM 
na6njibHOCTM 6onee 21 Tq, 4>OBeanbHOM cBeTOMyBCTBMTenbHOcro 6onee 
18 aB, MHcne a6cojiK)THbix a@$@ktob b none 3peHna MeHee 40% 
Awana30He rny6nHbi tojiobkm 3pnTenbHoro HepBa 6onee 0,6 mm, Renann 

BblBOA O 0yHKUMOHaJlbHOM COXpaHHOCTO HepBHOM TK3HIA H 

nepcneKTMBHOCTn 3neKTpocroMyn*Mnw. 

Cnoco6 ocymecTB/iRnn cneAyiomwM o6pa30M. 

flwana30H rny6nHbi tojiobkh 3pirrenbHoro HepBa npoBOAMJiw 
BMAeooct)TaJibMorpa(^MHecKMM MeTOAOM Ha Optic Nerve Head Analyzer 
(ONHA plus) cJwpMbi Rodenstock, OPI~. 

MeTOAMKa npoBeAeHH* o6cneAOBaHHfl. Ci>eMKa npoBOAMTCfl b 
3dTeMHeHHOM KOMHaTe. nauueHT o6cneAyeTCfl cha*, noA6opoAKOM m 
ji6om onnpa«cb o noAronoBHMK. B3m«A nauweHTa HanpaBneH Ha 
cneunanbHyio BcnwxMBawmyK) TOMKy, no3nuufl KOTopaa KOHTponwpyeTCH 
onepaTopoM on* nonyMeHHH Ha 3KpaHe MOHurropa n3o6pa>KeHHH A^CKa 
3pwTejibHoro Hepsa. CbeMKa h 3anvicb crepeo-nap ma3Horo AHa 1 ma3a 



Tpe6yK)T npn6riM3MTenbH0 4 mmh, nocne Mero npMcyTCTBue naqvieHTa He 
Tpe6yeTC*. 3aTeiu cneAyeT aHanvt3 onepaiopoM (conocraBnaiOTCfl 
M3o6pa>KeHMfl crrepeo-nap m MapKiipyioTca rpaHwqbi amdo 3H) 10-15 
mhh, KOMnbiOTepHafl o6pa6oTKa 70 mmh. Heo6xoAMMbie ycnoBM* Ann 
cbeMKM: uJwpnHa 3paMKa He MeHee 5 mm, npo3paMHO<rrb cpeA rnasa. 
Pe3yribTaTbi oScneAOBaHun He 3aBMC«T ot cy6i>eKTHBHoro bjimahua 
naMMem-a nnn BpaMa. 

KoMnbiOTepHaJi nepiiMeTpi/m npoBeAeHa Ha "AHann3aTope nona 3peHMfl" 
4>npMbi "Humphrey" (CUJA). no craHAapTHOw nporpaMMe onpeAennjiw 
noporoBbiti ypoBeHb 4>oBeanbHOM cBeTOMyBCTBWTenbHocrw (b 
Aei4n6enax), a Taione nonyMann KaMecrBeHHO-KonnMecTBeHHyK) oqeHKy 
CBeTOMyBCTBHTenbHOCTH 120 yMacTKOB no/ifl 3peHH«, pacnonoweHHbix b 
npeAe/iax 60° ot Mem-pa. 

fin* onpeAe/ieHiifl sneicrpviMecKoii naSwnbHOc™ wcnonb30Bann 
"Oocc^eH-TecTep" npon3BOACTBa MHTK "MnKpoxnpyprnfl rna3a". 

Hcnonb30BaHne npeAnaraeMoro cnoco6a no3BonaeT oqeHWTb cocTOWHue 
Tonorpa4>nn ronoBKw 3pnTenbHoro HepBa npH MacrwMHOii aTpoc^nn ao 
npeAnaraeMoro neMeHkm w AaTb AocroBepHWH npomos o 
BOCcraHOBneHMM ocrrpoTbi 3peHwa \a nona 3peHi4*i nocne 
ajieKTpocTMMynwuMn. FlpeAnaraeMbiM cnoco6 He MMeeT 
npoTMBonoKa3aHuii. 

LleHHOCTb npeAnaraeMoro cnoco6a noATBep^aeTcn KnMHWMecKiiMM 
npuMepaMM. 

npuMep 1. riauneHT K. 66 neT. AnarH03: MacniMHaa aTpo<J)na 
3pnTe/ibHoro HepBa cocyAWcroro reHe3a npaBoro rna3a. Tjia3 cnoKoeH. 
nepeAHMM 0Tpe30K ne M3MeHeH. ripn otfrranbMOCKonwM: amck 
3pnTenbHoro HepBa 6neAHbm, KOHiypw MeTKne. B none 3peHwa no 

AaHHbIM KOMnbK)TepHOM nepHMeTpMH MHO>KeCTBeHHbie CKOTOMW, 

cocraB/ifliOLUMe 20% nnomaAM, mto Menee 40% OoBeanbHa* 
CBeTOMyBCTBMTenbHOCTb 26 aB, T.e. 6onee 18 aB. SneicrpHMecKaa 
jia6nribHOCTb 31 Tq, mto 6onee 21 Tq. flnana30H rny6nHbi 0,98 mm, mto 
6onee 0,6 mm. 

ripoBeAeHHaa AMamocTHKa no npeAnaraeMOMy cnoco6y no3BO/wna 
CAenatb bhboa o qenecoo6pa3Hocni aneicrpocTHMynflUHM c 
no/io>KMTenbHb!M cfryHKqwoHanbHbiM pe3ynbTaTOM. OcrpoTa 3peHM« 
nocne neMeHwa noBbicnnacb ao 0,6 c KoppeKUMefi, yMeHbiuwnacb 
nnomaAb ckotom Ha 22% ot ncxoAHoro ypoBHfl. 

npuMep 2. nauneHT A. 34 roAa. Anamo3: MacrMMHa* aTpo4>Mfl 
3pwTenbHoro HepBa neBoro ma3a, TOKomecKa*. 

npn o4)Ta/ibMocKonMM auck 3pnTeribHoro HepBa 6neAHbiM, rpaHHUbi 
MeTKiie. npn KOMnbioTepHoft nepuMeTpiin nnoiqaAb a6conK)THbix ckotom 
cocTaBwna 76 M3 120 o6cneAyeMbix tomck, to ecrb 6onee 40% Awana30H 
my6MHbi 0,58 mm, T.e. Menee 0,6 mm. SneicrpimecKaa na6wnbHOCTb 15 
Tu, mto Huwe 21 Tq, c^OBeanbHaa CBeTOMyBCTBirrenbHOCTb 12 aB, mto 
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MeHee 18 aB. 

npoBeAeHHan AHarHociwa no npeAJioweHHOMy cnoco6y no3BOJiivia 
cAenaTb BbiBOA o HeMe/iecoo6pa3HOCTM 3JieicrpocTMMyn5mnn. 
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N22098009. OopMyna 

Cnoco6 onpeAeneHMfl noKa3aHMfi k sneiapocrMMyjiflLjHw 3pwTe/ibHoro 
HepBa ripn HacTHMHow ero aTpocJww, BKniOMawmuM onpeAe/ieHne 
aHaTOMo4)H3no/iornMecKMx xapataepucTViK ro/iOBKU 3pnTenbHoro HepBa, 
0TnwHaK)U4viMCfl TeM, mto onpeflen^ioT 3jieiapi4MecKyK> na6nnbH0CTb f 
4)0Bea^bHyK> cBeTOMyBCTBHTenbHOCTb, ruiomaAb ckotom b none 3peHti«, 
Anana30H my6nHbi ronoBKw 3pMTejibHoro HepBa w npw ajieKrpimecKOM 
jia6nribHOCTM 6o/iee 21 Tq, 4>OBeanbHOii CBeTOHyBCTBMTeJibHOCTH 6o/iee 
18 aB, anomaAM a6co/iK)THbix ckotom wieHee 40% Anana30He rny6nHw 
6o/iee 0,6 mm Ae/iaiOT BbiBOA o uenecoo6pa3Hocro aneiapocrnMynpuMM. 



